Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 2000-158165 
(43)Date of publication of application : 13.06.2000 



(51)lnt.CI. 



B23K 26/00 
B23K 26/10 

B23K 37/04 



(21) Application nunnber : 10-339969 

(22) Date of filing : 30.1 1 .1998 



(71) AppliGant : NIPPON STEEL CORP 

(72) lnventor : TAKEMOTO MASAKANE 

TANAKA KOJI 
OKAMOTO MITSURU 
SASAKI TSUNEO 



(54) JOINTING METHOD OF STEEL BELT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steel belt 
jointing method which is advantageous in welding quality 
and productivity when three different kinds of steel belts 
are jointed to manufacture a steel belt used for a tailored 
blank method. 

SOLUTION: In this jointing method, when edge parts of 
three different steel belts 1, 2, and 3 are continuously 
welded, laser welding is performed while a width 
directional force is applied to the steel belts by passing 
the steel belts 1 and 2 between a welding roll and plural 
inclined presser rolls so as to work a pressurizing force 
on edge part ends of the steel belts 1 and 2. Then, laser 
welding is performed while a width directional force is 
applied to the steel belts by passing the welded steel 
belts 1 and, 2, and the steel belt 3 between the welding roll and the plural inclined presser 
rolls so as to work a pressurizing force on edge part ends of the steel belts 1 , 2, and 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Face welding continuously an edge part of the different steel strips 1, 2, and 3 of three 
sections, and the steel strips 1 and 2 A welding roll. Applying crosswise power to a steel strip 
and making it pressing force work to the edge part end face of the steel strips 1 and 2 by 
inclining and passing between two or more presser-foot rolls to arrange, carry out laser 
welding and it ranks second, A joining method of a steel strip carrying out laser welding 
applying crosswise power to a steel strip and making it pressing force work to the edge part 
end face of the steel strips 1 and 2 and the steel strip 3 by passing between two or more 
presser-foot rolls which incline and arrange the steel strips 1 and 2 and the steel strip 3 which 
were welded with a welding roll. 

[Claim 2]A joining method of the steel strip according to claim 1 arranging a flange roll to the 
upstream of welded points which carry out laser welding, and having established a crevice 
between steel strip steel strips. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the joining method of the steel strip which welds 
the end of the longitudinal direction and with which press forming is presented in several steel 
strips with which board thickness differs from intensity or character etc. 
[0002] 

[Description of the Prior Art]Although press forming of the steel plate according to the demand 
was carried out and autoparts were conventionally manufactured for every autoparts as which 
the autoparts as which moldabilities, such as deep-drawing shaping and overhang shaping, 
are required, or high intensity is required in manufacture of autoparts, Autoparts provided with 
the part where autoparts provided with the part where a moldability is demanded severely, and 
the part where a moldability is not demanded so much, and high intensity are demanded 
severely, and the part where high intensity is not demanded so much etc. are in autoparts. 
When such autoparts were manufactured, conventionally, press forming was performed using 
the steel plate of one sheet which can be equal to the performance demanded, the autoparts 
after shaping were welded, and the car was manufactured. 

[0003]ln order to give board thickness and intensity required for a required part in manufacture 
of autoparts these days. By laser etc., join and the steel plate in which board thickness differs 
from intensity The steel plate of one sheet, and nothing. The method of presenting a press by 
one after that called what is called a tailored blank attracts attention, and such a method can 
be seen to JP,H7-290182,A, JP,H8-174246,A, etc., for example. The method of carrying out 
butt welding of the galvanized steel belts by a laser beam is also publicly known by JP,H5- 
25596,B etc. 
[0004] 

[Problem(s) to be Solved by the InventionjHowever, in the method of fabricating autoparts 
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using the steel plate of one sheet of the same raw material. When the moldability required of 
the autoparts to fabricate will have the moldability which was excellent to the part which is not 
demanded so much and put in another way, it had a problem which serves as overaction of a 
raw material and serves as a cost hike of the raw material expense accompanying it. The 
tailored blank method learned by JP,H7-290182,A, JP,H8-174246A etc., It has SUBJECT that 
productivity is not improved in order to shear a steel plate in small shape, to join this and to 
consider it as the steel plate of one sheet, Jointed quality is not stabilized in a welding start end 
and a terminal end, but this portion must be omitted. The yield of a product has the fault that it 
is bad, junction is not satisfied with the method indicated to JP,H5-25596,B mentioned above 
on the other hand, and it is just going to wait for the appearance of an advantageous joining 
method. 
[0005] 

[Means for Solving the Problem]Basic constitution of a joining method of a steel strip 
concerning this invention completed for the purpose of meeting the request, Face welding 
continuously an edge part of the different steel strips 1, 2, and 3 of three sections, and the 
steel strips 1 and 2 A welding roll, Applying crosswise power to a steel strip and making it 
pressing force work to the edge part end face of the steel strips 1 and 2 by inclining and 
passing between two or more presser-foot rolls to arrange, carry out laser welding and it ranks 
second, It is in carrying out laser welding, applying crosswise power to a steel strip and making 
it pressing force work to the edge part end face of the steel strips 1 and 2 and the steel strip 3 
by passing between two or more presser-foot rolls which incline and arrange the steel strips 1 
and 2 and the steel strip 3 which were welded with a welding roll. In such a method, a joining 
method of a steel strip arranging a flange roll to the upstream of welded points which carry out 
laser welding, and having established a crevice between steel strips is considered as an 
invention concerning Claim 2. 

[0006]Namely, this invention does not use as a steel plate of one sheet of the same raw 
material a steel plate with which autoparts are presented, A raw material in which board 
thickness differs from intensity or character etc. before carrying out press forming is welded 
with a steel strip, It is a joining method of a steel strip which obtains a steel plate which 
possesses a moldability or intensity which autoparts which it is going to fabricate from this 
require to a required part. And when productivity of comparing these ends and joining after 
shearing a heterogeneous steel plate in small shape replaces with a bad method and welds 
continuously the ends of a different steel strip of three sections rewound from a coil. 
Productivity is good, and moreover, even when accuracy of form of an end of a steel strip is 
bad, there is jointed quality in providing a joining method of a steel strip which becomes good 
and which becomes very advantageous. As autoparts manufactured from a steel strip obtained 
by this invention. There are parts etc. which may be used for different-species material, such 
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as near parts or a floor, being joined in parallel pillar-shaped [ a skeletal structure part of a car, 
etc. ], and the fast productivity of these parts and improvement in a yield can be aimed at by 
this invention method, 
[0007] 

[Embodiment of the lnvention]The place by which this invention is a joining method of the steel 
strip which welds continuously the edge part of the different steel strips 1, 2, and 3 of three 
sections, such as construction material and board thickness, advantageously as described 
above, and it is characterized [ the / big ], By pushing the inclining presser-foot roll against the 
steel strips 1 and 2, between the edge of a steel strip, apply power crosswise [ of a steel strip ], 
and as pressing force works, it welds, and it ranks second. Using the presser-foot roll which 
inclines similarly, between edge, as pressing force works, a welding position differs and welds 
with having mentioned above the steel strips 1 and 2 and the steel strip 3 which were welded, 
and it is in the point which enabled junction which makes easy welding of the steel strips 1, 2, 
and 3 of three sections, and from which jointed quality becomes good with productivity. 
[0008] Hereafter, this invention is explained in detail, referring to drawing 1 - drawing 8 . In this 
invention, the edge part of three kinds of different steel strips 1, 2, and 3, such as construction 
material and board thickness, is joined continuously, first, the steel strips 1 and 2 are put in 
order and between the welding rolls 7a of a major diameter is passed compared with the upper 
presser-foot rolls 4a and 5a and these presser-feet rolls 4a and 5a. Although the steel strips 1 
and 2 are twisted around the welding roll 7a side of a major diameter at this time and it passes, 
Said presser-foot rolls 4a and 5a to the longitudinal direction of the welding roll 7a arranged so 
that it may intersect perpendicularly with the direction of movement of the steel strips 1 and 2, 
respectively Angle theta^, As make only theta^ incline, it is made to be arranged and crosswise 

power is positively applied to the steel strips 1 and 2, it pushes against the welding roll 7a. 
[0009]Thus, in this invention, it is characterized [ big ] by using planar pressure between the 
edge of the steel strips 1 and 2 which apply crosswise power to the steel strips 1 and 2 
positively, and weld it to them by making the presser-foot rolls 4a and 5a incline. When 
comparing and carrying out laser welding of the end of the steel strips 1 and 2, if a crevice 
occurs among the steel strips 1 and 2 to weld, it will become easy to generate the poor quality 
of undercut after welding. However, when usually manufacturing a steel strip, in order to 
secure the shape grace of steel strip width precision or a steel strip end, finish by the shearing 
of an end, such as carrying out the slit of the steel strip center section, or carrying out trimming 
of the end, but. In order that very small unevenness may remain in a steel strip end, when 
these end faces are compared, some crevices occur, and further, when performing laser 
welding, since the power which tries to push the abutting surface of a steel strip open by the 
heat contraction of a weld zone is added, a crevice occurs near the weld zone upper stream. 
Then, by pressing down in this invention, making the rolls 4a and 5a incline, comparing at the 
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end of the steel strips 1 and 2 which apply and weld crosswise power to the steel strips 1 and 
2, and giving power, By forcing the crevice by heat contraction, adding the elastic deformation 
or plastic deformation of heights of a steel strip end, and making it decrease remarkably also 
about the crevice by unevenness further. In welded points, the crevice between the ends of the 
steel strips 1 and 2 can be made remarkably small, and reservation of the stable welding 
quality is enabled. 

[0010]Under the present circumstances, in order to give the power of the cross direction of a 
steel strip, the method of usually applying power from the end of the side which steel strips, 
such as a side-guide roll, do not weld is generally considered, but. To a thin steel strip which is 
used for autoparts, by these methods, since buckling of a steel strip, the ear roughness of an 
end, etc. would be generated if big power is applied, big power could not be applied, but there 
was a problem that the crevice between the ends of the above-mentioned steel strip to weld 
could not fully be made small. Then, by adopting the method of pressing down although 
crosswise power is applied to the steel strips 1 and 2 in this invention, making the rolls 4a and 
5a inclining, and pushing, and adjusting properly the power and the angle of gradient which the 
presser-foot rolls 4a and 5a force, It enables it to also give sufficient power to force to a thin 
steel strip which is used for autoparts, without generating the ear roughness of buckling of the 
steel strips 1 and 2, or an end. 

[0011 ]The end position arrangement device of a steel strip is installed in one side of the end of 
the side which does not weld the steel strips 1 and 2 in this invention, It is characterized also 
by making the presser-foot rolls 4a and 5a incline so that pressing force may work in the 
direction in which each steel strip 1 and 2 has installed said end position arrangement device, 
pressing down, for this reason making the rolls 4a and 5a incline in a uniform direction. 
Namely, although the power generally forced from both sides toward the plane of composition 
10a is used and it joins to the plane of composition 10a of the steel strip 1 and the steel strip 2, 
The steel strip 1 and the steel strip 2 use pressing force to a uniform direction, therefore only 
the angle theta^ of a direction same both respectively and theta^ make the presser-foot rolls 4a 

and 5a have inclined in this invention, it being alike from both sides and it being necessary to 
adjust pressing force with sufficient balance but so that the plane of composition 10a always 
may not be changed to a welding position, and using pressing force from both sides toward the 
plane of composition 10a, It is difficult to adjust the pressing force from the both sides, and the 
steel strip 1 by the side of an end position arrangement device is received like this invention, 
The end by the side of the end position arrangement device of the steel strip 1 can be forced 
on an end position arrangement device, and the width direction places of the steel strip 1 can 
be made stabilized by theta^ Leaned and pushing the presser-foot roll 4a. Since the width 

direction places of the steel strip 2 forced on the welding-end part of the steel strip 1 by theta^ 
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Leaning and pushing the presser-foot roll 5a are also stabilized, it accomplishes from the 
knowledge which adjusting so that the plane of composition 10a and a welding position may 
not be changed makes very easy. The pressing force between the steel strip ends to weld is 
easily controllable by pressing down and adjusting the pressure of the roll 5a, and angle-of- 
inclination theta2, It is that it becomes possible [ twisting the steel strips 1 and 2 around the 

welding roll 7a of a major diameter ] further again to double well the comparison accuracy of 
the thickness direction of the steel strips 1 and 2, It is because space between the steel strips 
1 and 2 and the welding roll 7a tends to be made and the possibility which is not enough is 
high, if volume attachment is not carried out. 

[0012]This invention results in this invention which performs various examination so that the 
plane of composition 10a welded may always become a welding position to the position of the 
fixed laser launching tube 9a which irradiates with the laser beam 8a, and is greatly different 
from the usual way of thinking as a result. That is, the way of thinking which pressing force 
gives to a steel strip from both sides to the position is made centering on the plane of 
composition 1 0a so that the position of the plane of composition 1 0a may not usually be 
changed from a welding position, but in this invention, it is made from the way of thinking which 
gives pressing force so that a steel strip may move to the 1 side of the steel strips 1 and 2. For 
example, the edge guides 11a, lib, and 11c are formed in the outside of the steel strip 1 as an 
end position arrangement device, and the presser-foot roll 4a inclined so that the steel strip 1 
might move in the direction of the edge guides 11a, lib, and 1 1 c is formed in the upper part of 
the welding roll 7a so that drawing 1 may show. The presser-foot roll 4a gives the power 
pressed down to the welding roll 7a in a cylinder etc., for example, and it moves the steel strip 
1 in the direction of an arrow, restraining the steel strip 1. Since only angle theta^ inclines at 

this time in the presser-foot roll 4a, the steel strip 1 is forced on the edge guides 1 1a and 11b. 
It presses down so that the edge of the steel strip 1 may not be damaged, and the roll 4a 
enables it to adjust pressure and angle theta^. When the steel strip 1 is restrained by the edge 

guides 11a and lib, adjustment of the edge guides 11a and lib of the cross direction of the 
steel strip 1 is enabled so that the position of the plane of composition 10a where the steel 
strip 1 is welded may turn into a welding position. 

[0013]Thus, although a cross direction justifies the steel strip 1, By making it move, where the 
steel strip 2 is similarly restrained with the presser-foot roll 5a which only angle theta^ made 

incline, and pressing down with theta2, and adjusting the presser-foot power of the roll 5a 

moderately. If it will weld after the plane of composition 10a of the steel strip 2 used moderate 
pressing force to the plane of composition 10a of the steel strip 1, stood the planar pressure of 
the edge face of the steel strips 1 and 2 and has crushed the crevice, and it puts in another 
way, by comparing a pinch method, welding quality improves and it is very advantageous. It is 
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only taking into consideration the pressing force to one way by [ which write ] carrying out, the 
joint position of the steel strips 1 and 2 can adjust with sufficient accuracy, and planar pressure 
will be stood and welded between the edge of the steel strips 1 and 2, and welding quality 
innproves. Thus, after adjusting the plane of composition 10a of the steel strips 1 and 2 to a 
welding position, the laser beam 8a is irradiated with and welded from the laser launching tube 
9a, and the steel strips 1 and 2 are joined, 

[001 4]After welding the steel strip 1 and the steel strip 2, the steel strips 1 and 2 and the steel 
strip 3 which were welded Thus, the welding roll 7b, Laser welding is carried out applying 
crosswise power to a steel strip and making it pressing force work to the edge end face of the 
steel strips 1 and 2 and the steel strip 3 by inclining and passing between two or more presser- 
foot rolls 4b, 5b, and 6 to arrange. Namely, they are having welded the steel strip 1 and the 
steel strip 2 and a thing which welds the steel strip 3 to the welded steel strips 1 and 2 
similarly. The presser-foot rolls 4b and 5b with which only angle theta^ and theta^ inclined are 

formed in the upper part of the welding roll 7b, the power pressed down to the welding roll 7b 
with these presser-foot rolls 4b and 5b is given, and the steel strips 1 and 2 are moved in the 
direction of the edge guides 1 1 b and 11c. By making it move, where similarly the steel strip 3 
is restrained with the presser-foot roll 6 with which only angle theta^ inclined, and pressing 

down with theta^, and adjusting the presser-foot power of the roll 6 moderately, The plane of 

composition 10b of the steel strip 3 will use moderate pressing force to the plane of 
composition 10b of the steel strips 1 and 2, will stand planar pressure to the edge face of the 
steel strips 1 and 2 and the steel strip 3, where a crevice is crushed, it will weld, welding quality 
improves, and it is very advantageous. The presser-foot rolls 4, 5, and 6 are not the steel strips 
1 and 2 and a thing which is especially scrupulous although four pieces may be used for every 
three and various the arrangement forms are considered, as shown in drawing 3 and drawing 
4. 

[0015]The welding roll 7a shall have prevented damage by the thermal effect of the welding roll 
7a at the time of welding as what established the slot 12a in the part equivalent to a welding 
position, as shown in drawing 5 . Since the path of the welding roll 7a is considering it as the 
diameter of the same covering the overall length, he is trying to weld the steel strips 1 and 2 
according to the undersurface of the steel strips 1 and 2, although this drawing 5 shows 
junction of the steel strips 1 , 2, and 3 with which thickness differs. Although the upper surface 
of the steel strips 1 and 2 doubles, it welds and the thin steel strip 2 is welded in the center of 
the thickness of the thick steel strip 1 by drawing 7 at drawing 6 , the gestalt of such junction 
will be easily made, if the welding roll 7a into which the path on either side was changed 
across the slot 12a of the welding roll 7 is used. It may be made to make the welding roll 7a 
contractible and expandable to change the path of the right and left of the welding roll 7a, and 
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the means in particular is not scrupulous. Although the welding roll 7a was made into the 
example by drawing 5 - drawing 7 and the slot 12a was described, the slot 12b (not shown) is 
established in the part equivalent to a welding position also about the welding roll 7b, and the 
welding roll 7a and its gestalt are the same also about the welding roll 7b, 
[0016]He arranges the flange roll 14a to the upstream of the welded points 13a, and is trying to 
establish a crevice among the steel strips 1 and 2 in this invention, as shown in drawing 8 . 
Although this invention carries out plate leaping of the steel strips 1 and 2 on the same flat 
surface and it conveys to the welded points 13a, Therefore, since the plane of composition 10a 
of the steel strips 1 and 2 may be worn or the steel strip 1 and the steel strip 2 may lap, in 
order to prevent it, it is more preferred to form the flange roll 14a between the steel strips 1 and 
2. It is more preferred similarly to form the flange roll 14b also in the upstream of the welded 
points 13b. 

[0017]ln the presser-foot rolls 4, 5, and 6 used for this invention, as for both angle theta^ and - 

theta^, respectively although [ angle theta^-theta^ inclination ] it carries out, 2 degrees - 25 

degrees are preferred, and as for the presser-foot power of the presser-foot rolls 4, 5, and 6, 
350N-20000N are preferred. In angle theta^ - theta^, less than 2 degrees or presser-foot power 

the Reason less than [ 350N ], It is because the pressing force to the cross direction of the 
steel strips 1, 2, and 3 may be insufficient, welding quality may become, pressing force may 
become [ angle theta^ - theta^ ] large too much at more than 20000Ns undesirably in more 

than 25 degrees or presser-foot power and buckling of the steel strips 1, 2, and 3, etc. may 
occur. However, the range which an angle and presser-foot power described above is what 
only described the desirable range, and it does not adhere to this range without generating of 
buckling etc. A different steel strip of three sections of this invention differs in adjoining 
construction material, board thickness, etc. of a steel strip, and its steel strip of both ends is the 
same, and it also makes the object that from which a central steel strip differs. 
[0018] 

[Work example 1]0.7 mm of board thickness of a chemical entity, the 250-mm-wide steel strip 
1, and 1.4 mm of board thickness and the 690-mm-wide steel strip 2 that are shown in Table 1 
manufactured in accordance with the conventional method, 0.7 mm of board thickness and the 
250-mm-wide steel strip 3 were prepared, the steel strip 1 and the steel strip 2 were joined the 
speed for 1 .7-m/with the laser welder of 2kw, it ranked second and the steel strip 3 was joined 
to the welded steel strips 1 and 2 the speed for 1 .7-m/with the laser welder of 2kw. Hereafter, 
the ingredient of a steel strip is shown in Table 1, and a joining condition and a welding result 
are shown in Tables 2 and 3. 
[0019] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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According to this invention, there is also no generating of buckling, there is also no generating 
of ANDAKATTO, and very good welding quality is acquired so that clearly fronn an upper table. 

[0022] 

[Work exannple 2]The steel strip 1 , the steel strip 2, and the steel strip 3 which are shown in 
working exannple 1 were respectively cut to 1000 nnnn that it should fabricate to autoparts 
(center pillar). In this case, after this invention joined the steel strips 1, 2, and 3, it was cut, and 
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in the comparative example, tlie steel plate was joined, after cutting the steel strips 1 , 2, and 3. 
The time required at that time is shown in Table 4. 
[0023] 
[Table 4] 







m9i 


5 0 0|ft^jir&<O(C!^K&l«M (A) 


3 3 0 


6 7 0 



As shown in Table 4, according to tiiis invention, it turns out that productivity also innproves by 
leaps and bounds connpared with the cutting plate conjugation nnethod shown according to a 
connparative exannple. 
[0024] 

[Effect of the lnvention]When manufacturing autoparts etc. by the tailored blank method 
according to this invention so that clearly from said explanation, welding quality is good, 
moreover the junction of a steel strip with sufficient productivity of it is attained, and the effect 
is very large. 

[Translation done.] 
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NOVELTY - The mutually meeting edges of some steel strips (1-3) passed 
over welding rolls (7a, 7b) are joined by laser welding. A pressing force is 
applied in a cross direction with several presser foot rolls (4a, 4b, 5a, 5b, 6) 
whose axial lines are inclined to that of the welding roll so as to act towards 
the end faces of strips in a mutually joining direction. 

USE - The method is used for continuously joining the longitudinal 
direction side edges of several steel strips by welding continuously for 
manufacture of a motor vehicle component etc.. 

ADVANTAGE - A favorable welding quality can be secured in case of 
manufacturing a motor vehicle component by the tailored blank method, 
since a pressing force is applied with presser foot rolls inclined to a welding 
roll to press the mutually adjoining edges of strips together when being 
joined by laser welding. The productivity of joining steel strips can be 
improved. 

DESCRIPTION OF DRAWING(S) - The drawing shows the surface 
explanatory diagram showing the joining method of steel strips. 
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